Displacement of T4 from transthyretin by the synthetic flavonoid EMD 21388 results in increased production of T3 from T4 in rat dams and fetuses.
EMD 21388 displaces T4 from circulating transthyretin, is a potent in vitro inhibitor of outer-ring deiodination (5'D) of T4 and affects thyroid hormone secretion. To study its extrathyroidal effects on the thyroid hormone status of pregnant dams and their fetuses, we treated the dams with methimazole and infused them with T4 and with either 2.5 mg EMD 21388/rat per day [(EMD(+)], or placebo solution [EMD(-)]. EMD reduced total T4 and T3 in the maternal circulation, but free T4 increased and free T3 decreased. The total amount of T3 generated from T4 in the maternal compartment increased. Placental T3 also increased in EMD(+) animals, T4 remaining the same. EMD also reached the fetal circulation. The total fetal extrathyroidal T4 pool decreased to half that of EMD(-) fetuses, whereas T3 increased 1.8-fold, thus mitigating fetal T3 deficiency, especially in the lung. Thus, if the maternal supply of T4 is kept constant, EMD mitigates the T3 deficiency of many tissues of the hypothyroid fetus. Most of the effects of this dose of EMD could result from the displacement of T4 from circulating transthyretin. Liver 5'D-I activity did not decrease, but actually increased by 40% in dams and fetuses. The enhanced transfer of T4 into tissues would also increase the amount of substrate available to 5'D-I, leading to an increased amount of T3 in maternal and fetal pools. This had not been anticipated from the changes in circulating T4 and T3, whether maternal or fetal, total or free.